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|= (54) Title: POLISHING LIQUID FOR CMP PROCESS AND POLISHING METHOD 

= (54) %m<D^z cMP^n-tzxmmmfo&zfimmii&i 

^2 (57) Abstract: A polishing liquid for CMP processes is characterized by comprising an abrasive, an aqueous solvent and an additive, 
^< and by containing 15 weight% or more of abrasive particles based on the weight of the polishing liquid which particles have particle 
^1 diameters of 20-80 nm. A polishing method using such a polishing liquid is also disclosed. The polishing liquid is suitable for surface 

planarization process of a device wafer which is provided with at least a silicon oxide film, and stably exhibits excellent polishing 

characteristics such as planarization properties, low scratch properties, high cleaning properties, and the like. Consequently, the 
CD polishing liquid is most suitable for surface planarization process of semiconductor device and magnetic heads in semiconductor 

industry which have interlay er insulating films or intcrdevice isolation films and surface planarization process of substrates for liquid 

crystal displays. 
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-t?^/v-i,2,3-hy^^/W5^ N yy-^A N 3-Tir^/M^--i,2->w^^v 
y^A, 4-^^/^/^'^.^^-/v-i,2,3-hy^^-/W5^^y-'>^, 3-^Mf->- 
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i?*5-M$?yyv^ 4-v-tv-i, 2, 3-hy^/w^vy<7^ 3-^7/^^ 

1, 2, 3-Ny^5vW5*Vy?-k, 3-Tir 

JSWJVJ*, 4-*h5~>-l, 2, 3-hy^/W^Vy^A, 4-/JvI^/V-l, 2, 3-h 

y^f/w^^v^A, 3-^5/m^/w-i, 

^;V-\, 2-vW/M^;?Vy?A, 2-fcKn^>^/P-l, 3-i^5vM^Vy 

[0042] (iiO^^^-SOXfi^tba-h^^hytKnt-y^v 5 ^^^; 

1, 3— ^^l^h^tKntry^^, 1, 2, 3-Wfvi^rJ^tKnfc°yv^^i^ 
1, 2, 3,4— T^^/kv^fcKntfy^T^ 8-p<fvl— l,8-^Tlft^^n[5, 4 
, 0]-7-^^ir^r>A. 5->5vV-l, 5-v > T-y i fc'V^n[4, 3, 0]-5-/^~^ 

4-wv-i, 2, s-hy^/^h^tKntfy^^^A, 3—>7v^fvi—i, 2-v 5 ^ 

/l^b^tKnfc'y^n^ 4-7tf/M, 2, Shy^/V^h^tKofc'y^v 5 — 

3- Tir^/W^/V-l, 2-^fvI^h9fcKnfc°y^:=^J^ 4-^^/^/V^>^p< 

2, 3-hy^/^-7 1 h7fcKnfc o y5v ; ^r7i^ 4-^h^rv--l, 2, 3-f-y^/V 
T^fcFntfy^n^i^ 3-^h^rv-^/W- 1, 2-v^/l^h9tKnfc°y^~'>A N 

4- tKn^^^-l, 2, S-by^/l^h^tKPfc'y^^i^ 4-tKcr^^^/V 
-1, 3-v 5 ^7^h7tKat = y$v ; -'7A^; 

[0043] (ivM^^-SOXfi^tL^i^^hKa^y^v 5 ^^^; 

1,3-^^1^-2, 4-tb<«-2, 6-^tKufc°y^— ?A[;iti,b£rl, 3-v^/> 
-2, 4, (6)-^fcKnfc°y$;v^A<^fEU KTIfilfl^I^ L 1, 2, 3- 
hy^/V-2, 4, (6)-^tKntry5^9A, 1, 2, 3, 4-^h9^/V-2, 4, (6)- 
^tKot'yv^yA, 1, 2, 3, 5-rh9^/l— 2, 4, (6)-v ; tKnt^> ? ^A, 8- 
^^VV—l, 8-^Tlfv^n[5, 4, 0]-7, 9(lO)-!?yf*>^x=!?A, 5-p*^Vl*- 
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=3-/V-2, A, W-itKFtt'VS.i?—'}^ 2-v^/V-2, 4, ( 

6)-^tKnt o y$^n^A, A-^JV-hjV&^y^fV-l, 2, 3-hy^/^-2, 4, (6 
)-v ; tKnt°y^v ; -^, 2, 3-hy^/V-2, 4, (6)-i?fcKofcry^ 

^^^,4-/^^/1^-1, 2, 3-hy^/V-2, 4, (6)— v/fcKo^y^v 5 — 3-fcKo 
df-^a^vH, 2-vW/l— 2, 4, (6)-> ? fcKc2fc o y^v f ^^, 2-tKn^-v-oi^/U 
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2-v^/KT^/-l, 3, 4-hy^^-^-T^^Vy— ^7A, 2-^5v^T$7-l > 3, 4- 

hy^/u-r^^y'y^^A, 2-> 5 ^^vt$/-i, s-^^/i^-^gvu^^vy^ 
/-l, 3, 4-hy^/M^vy^>>i^ 2-^7^7-57-1, s-vW/M^^vy- 

2-v?rc^WT$y-l, 3-v?^f;W^/y-^A, 2-^^,^57-1, 
rn^/v^^yy-t^A, 1, 5, 6, 7-^h9tKn-l, 2-^f/W2H- f^KCl, 2a] 
^^yy--)^, l, 5, 6, 7-^h7tKnl, 2-^7^/V-2H-tfy5K[l, 2a[^5^V 
y^r>A % i, 5 _^ k ^ n _ 1( 2-vv^/W — 2H-t°y^K[l, 2aH5^Vy^'7i^ 2- 

^v-y^/v-i-y^/M^vy^i^ 2-v ; 7^/vT57-3-7h3r>'7^/v-i-7 
f/W^'y'y^^A, 2-> ; 7^/vt57-4-4vi^5/v-i, 3-^7^-/W5^vy~r>A 

, 2-^7fvVX57-3-tKn^>^^-i-^,v^y;/y-^A % 2-^7^/UT5 
7-4-tKcidr^^/V-l, ; 
[0045] (vi)j^^i^3-30Xf4^tLj^ JitD^^^yy^i.^^^^-^^T-^^ A ; 

2-v ; 77 L /VT57-l, 3, 4-hy^/W^Vy^A, 2—^^/^57-1, 3, 4-hy 
7^-/Wf5^V'yr>A N 2-v ; ni5 : -/WT5y-l, ^-xf^^^'/y A, 2- 

v^^v^r^/- 1-7^^-3, 4-v : ^f L /^5yyy'>A > 2-^^x57-1, 3, 4 

-hU^/W^Vy^ 2-^^/WT5y-l, 3-: iWvW^^VUpA, 2-v?7^ 
/U-T57-l-^^/l— 3-^^/W^^yy^A, 2-^^/^X57-1, 3-S*x.^yi~f* 
^VU<7A N 1, 5, 6, 7-^h7tKn-l, 2-v 5 7fV^-2tW5K[l ) 2&_4%?VWJ* 
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, 1, 5, 6, 2-v ? ^/V-2H-t°y^K[l, 2aK^yy?i=s 1, 5- 

^fcKn~l, 2-v J ^/^-2H-h: o y5K-[l, 2a]^f^/y^, 2-^/V75/-3- 
i/T/^/V-l-^/Wf^Vy^ 2-vWvi-T5/-T-tr^A'-l ) 3-v^fvW-Y 

^A, 2-^^-/l-r5/-4-^hdr->-l, 3-v^^vl^^Vy^A, 2-v ? ^^-^T$/- 
3-^b=3rv-^^-/V-l-^^-/W^^^yr>A, 2-> ; ^^/PT5y-3-*7V5;/M^^-l- 

[0046] (vii)^mtfc4-30Xtt^^JiO^h7tKnt°y^^-r>^^^^^^^^ T -^^ 
J*; 

2-v ? ^^-/ur^/-i, 3, ^hyy^vi^h^tKn^y^— 2—^^/vt?/- 

1, 3, ^hy^/^h^tKntfy^v^iv 2-v^^T$/-l, 3-^^/V-4- 
^/Pxh^tKPtfy^— 2-v 5 ^/WT57-l-7^/V-3, 4-v^^i^h^ 
tKat^^^^A, 2-^f^7^-l, 3-^^/^h7fcFnt°y5^^, 2-v> 

^■yl^h7tKnfcry*^^A % 1, 3, 4, 6, 7, 8-^fiffcKn-l, 2-^^-2H- 
^K[l, 2a]fc°y$v ; — r>A s 1, 3, 4, 6, 7, 8-^3MffcKn-l, 2-v ? ^^/^-2H-t° 
y?K[l, 2a]fc°y^^A, 2, 3, 4, e-T^tKn-l, 2 — >W/V-2H-fc: o y:=:K[ 
1, 2a]t°y5v ; =^A, 2-v ? 7^T5y-3-^Ty7^-/V-l-7^/^h9tKnt 0 y5 
v^^A, 2-v ? ^^-/VT57-4-T-fe^/V-l, 3-^7^^^N7tFnfc°y5^^A2- 

2-i^^/i'T5/-3-;^/i'#,'i'^^ 2 
-^^^T5y-3-^h^^^/v-l-^^/u^h7tKDt°y5v J ^A, 2-v^/L-T 
$y-4-*^?;/'U-l, 3- v^^vl^ kK P fc° y 5 i/— ^ A N 2-i^ i 9 : vl<'T^/-3-fcK 
u^y^)V- l-y^/I^b^fcKntfy^v^A, 2-v^^vUT5/-4-fcKczdr^ 
, 3-^f-/i^rh7fcKntf^$?-!> A# ; 
[0047] (viiO^S-^-SOXii^^JiO^tKn^y^^-^A^I&^i-S^T-^^A; 
2.-Z>*3-J\sT%/-\, 3, 44!)>f;V-2, 4(6)-v ; tKPt c y5:v J ^'7A, 2— 
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3, 2, 4(6)-v ; t:Knt 0 y$v J ^^A. 2-v J ^/^T5/-l- 

^^-3, 4-^^-2, 4(6)— ^fcKnt:°y$>^r>A % 2-v^?vU7^/-l-^ 
/l- — 3, 4-v^VV-2, 4(6)-v ; tKoh 0 y5;^^A, 2— ^fvVT5/-l, 3, 4~h 
V)zl^-;U-2, 4(6)-v ? tKnt°!J5v ; ^'>A, 2-: ■S^=f-)VT%./-\ , 2, 4( 

6)— ^fcKnfc'y^v 5 — -7-^ 2-~y^)VT^;-\, 3-v^A—2, 4(6)— ^kKnt°y 
$-^r>i^ 2 -v J ^^/VT$y-l-^^-/l'-3-^f 1 /V-2 > 4(6)— ^fcRnt^v^A 
, 1, 6, 7, 8-^b7fcKn-l, 2->^5vV-2H-^F[l, 2a] fc^v*-^ 1, 6- 
v?fcKn-l, 2-^fvV-2H— f^K[l, 2a]fc°y5v ? ~'7A, 1, 6—^fcKD-l, 2-v^ 
^^-2H-t°y5KCl, 2a]b°y^^-^A, Z-V^fVT^J-A-'sT;-!, 3-vW 
/U-2, 4(6)-v J fcKnt:°y5;v ; ^ r >A x 2-v ; ^^ L /PT5;/-4-rir^/U-l, 3-vW/V 
-2, 4(6)— ^fcKnt^v'— -7 A, 2— ^5vV7^/-3-Ti?5vM7vt'-l-y i fvl'- 
2, 4(6)-i^t:Knfc°y5v ; ^'>-^ 2— ^^^T5/-3-p<fvU#/U#^^/l^l-^ 
fvV-2, 4(6)-v ? fcKnt°y5>>~^ 2-v^^VT5/-4-^f^r->™l, 3-^^/V 
-2, 4(6)-v ? tKdt°y5v ; ^'>A x 2-v J ^^/VT5y-4-^/^/l/-l, 3— C/^A— 2 
, 4(6)-v ; tKnt: o y$^^A v 2-^f^7^/-3-*;i/^;Wf/P-l-^f;i/-2, 
4(6)— ^fcKntfy^v^A, 2-"y^?VT%J-A-tVn^s^;V-\, 3-vWA 
-2, 4(6)-v ? tKc3t°y^v ; nr>A^; 
[0048] (11)7^/7V^— A;(7?/Sifc:l, OHgtl!::l~3) 

^lfti&:2— 12©7Vl^7— /UT^Ig, F^fi^e/-, ^-S:I»y-cDT/^y— /V 

TV^i^: tvr^y, ^ey^yy°uy<y—/uTVy, ^/7^/-^7?y, hy^i 
n, N-^r^^yr/vi;/- /wt^(n, n-- /t-r^ n, n- 

^xf;i/x^/-;i/75>-^) , N-7;i'^;Vv ! 7;i'*/-;i'7$y(N-y7;i'> ? x^y 
[0049] me>05*>^&*UV ^(4T^-T, flgTOT^ flBHtsfctfyT^ if l^lxt 
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o 

[0050] *&wiz.&ifz>fr&mmbte* Tkz&mi&ftkLxttmm&Mmu 

/l^n— /v(y^y— ^y— /}sRl£^y-7vi;<;— , f%mWL2— 4(D^~ =r;V 

[0051] Wttl*«E*ftfl3-t-«»^, ^nWBSat^^MW:, *3R»jK<Dfi*fc2£-3v o 
. 0000001-10M;%^7-SL-C i!9*T-*L.<(±0. 00001— 3fiS%, 
IXfiO. 001 — lfi*%-C*>So 

[0052] A^mm^mmt. iis©iii:s<3^t, 5offifi%jy,±;3w*ix, .to 

W±TfeS 0 99. 9it%£HTij s ff*U, i«9$f*L<fi99i*%^T, 
£?£L<fi97fi*%«T, *tSf*L<fi95fift%^T-efc5o 
[0053] *3S^OCMP^P^;*)BflFlgiKfi, _hfBOffl^#, *^j&&tfi^#Jri5#£ 

[0054] K»ffliLTH:, ii^CMP7°nirXffiTO« (^ffl^n^^^^-e^ % ^,J^ 
«\ ^l&2- 16(Z)IgTOX«fl§m^:T5 >- (^fvVT^ ^(DT/V^/KT^ >- ; * 

^-=¥f->TK ( l — tt>v) ftWto ; T/v#y — jvtvs (^y^y— ;uT5>\ v?^y— 

h ^si*^>9A4S!©^r>rBftjtt, y>8H-hy^A, yvsfc&y*A, ^yy^-w? 
A^y^n*^ SffiStMJ^A^os^sst, i, 2, 3— ^y^yry^/K 
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<5v^, o. oifi*%j^_h^*L<, xw&v<feo. 05mm%u±, mm^< 

[40. lS*%.W_hT*;fc<9, 5S*%£tT##*L<, «fc«?»*b<tt:3fi»%et 

[0055] nmm&MkLxt±. ;-*>&ftmm&#\, r=.^>-\±wmm±m, &xm& 

wm^mtmmx^ 
[oo56] /=.^^m^\±mti,xn, mmmr/u=t-/u(^mm-24)r/u^u^^ 

^ (t^^^cd^^^2-8 n m^jg =1-100) mmathm <.t%mm~24) ^ 
^ui^/^rv>m^v^i-^v^—^(m^=2o)Rxiiy^ru>-m^v 

x^wy^3-;u ( Jrt*a? = 30) , (2ffi— lofffiXte>£*U^±) T/va— ^ 
(^a^c2-io)HIK^(^ei^^:8"24)^^/v[^/^Ty>'^y-fey>' > ^e/^ 

(m)**^T>v*u^{Tjv*u^<Dmm%k2~s> fi^£=i-ioo)#iE 
(2ffi-iomxn^ti^±)T^~/is(mmm2-io)mMmmmmm-24 
) ^T^i^y^v^m^v^-^y^f-^iy m^m= io) y/nf y ^t^y^v/ 

7^uy©^if2-8, fi-^* = 1 — 100) T;^/V(fkmW. 1 — 22) 

~^^.i:im^ymmmm^^y—^r^^xuT/^^(!Mmm8-24)^T 

/^V(^^mi-6)T^V^^^K[9'7y^> ? y^T^V^^K#]^^^tf^ 
[0057] T-^-^j4#ffiStt^JiLXi4, ^^^8-24»^^7K^^^^V^Xf4-^<D^ 

[ (#y)^yifi-y (fi-^= i -loo) ^v^^—'r^mwt-i-hv ^ y) ^~ 

drv-oi^b-^ (fi-j^ - 1 - 1 00) ^))V^?V^^m.2W)^^m , ^^ms- 

24^^7KM^^^/^[9 t 7y^^hy?A, (tf»)tt><^7-u>(m& 
m=i— loo^y^M-^-hy^A, (^y)^-^>^^(m^= 1-100)9^ 
y/^^hy^y-/uT5>, (^y ) sh^^i^ cm-g^ - 1 - 1 00) -Y-ymum 
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[oo58] £fc, r w /^m^ ?y^mm(om^/s(^&=2— 200) <DT/vjjy&mm> 

[0059] ffi&ftffim&fflkL.X\Z, ^-rv^M'l4#ffi?Stt^J[i'^S^^T5K^ 0 nt s 
N-hKD^^^/^yy'y^^^^^^V, ^^y^tKodr^/U^^^^] & 

[0060] ^ffi^tt^j^px.?)*^, mmmvmmzM^ o. o 

[0061] dru— h^ij^LTfi, Mxl^ ^yr^y^^hy^A, ^i^^r^mit^y 

[0062] phm^ij^l-c«, ih& mm, mmjkximmm^m.; 

[0064] ^^j>lt{4, ^v=>~>m-mm, Mmr^-Mnmm, mmm^ 

[oo65] ztib<D^<DM<DmtoM i^-bm, pummm, mmmRmmmm 
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D»*L<I40. 05fi*%JEA±, «M£#*L<i*0. 01fi*%«_h-efe«9, lOfi 
[0066] *^^(^CMP7 > P-fe^ffi0FliMcD^|^^(i#m^SE^-rtL««t< > il3f<D 

[0069] WJg^Sfe) 

#aSWtf>#«#8sW:, TOW, Tkmmifc&XfimmifrbftQ. *Sri^20~80nm 

, J;^^*L<^t60fi* 0 /o^T^'f-5CMP7 0 ^^fflTO^fflV^TWJg-r57 f 
/^^^-Oli^fe-CfcSo £?3X<«, W«&#&£;tfcX&R|f£t±©flF* 

[0070] rr-eis^m, xm^#as**>tLHfjfe©s»^^fTLfc^ts:«!*u &m$iz 

jK"f*Lt>HMEm8gSrih«>5jeJ5»i/j;v\ x|£pg@jm^X. -gfcKtfi&TUfcfcfc: 
[0071] — ik|%aX^X^»aJK»©W**feW:^lc:lS^I±*v^^, TzZ<D&ft(D?lb 
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(2) nmvsn&.^mmmtLXs -gk»B£>w*«&i. i~ioo{m::*mui:t> 

(3) — ©Pt g tcffi V ^**t0>*P*S*fc« (rl ) £ H gpg g 
*&3|SiS(r2)OW:[(rl)/(r2)]S:0. 1-10. Oi^TSo 

(4) a <Dwmm<D¥mi£&mz.frifz>j£jj ( p d t - b 

^3H*:S«^»ft5£E^(p2)(7)Jt[(pl)/(p2)]SrO. 3-5. Ot^S„ 

(5) 10 g ©«f*i^l-*3»tS^*o|HHEj*« (tl)k2&m B K^ofi^l^ 

ttS^CD[Hl^(t2)C75i:b[(tl)/ / (t2)]^0. 2-2. 0^5„ 
[0072] (1)<D*§£\ WmW<OWWt3:mfc<Dt><0-eh*), d*L£><Z>5*>, &M<D2m.M£X±<D 

[0073] (2)<7>$*e\ .fcWmXfi— spgfB &fo<r>mWffiLk1,x. —WtV&n<om$m&\. 

[0074] (3)©!^ [(rl)/(r2)If±, 0. 2-8. OflS«fc0#*L<, #t^0*L<fiO. 3-6 
. O s :ftW?3;lXf40. 5—4. 0X&Z> o [(rl)/(r2)]^S0. 1 — 10. 0<DffiWX*&Z>k 

[0075] (4)£>»S\ [(pl)/(p2)]f4, 0. 35-4. 5j&*«fcD*?*L<, «rfc*?*L<W:0. 4- 
4. O-CfoSo W*>' 1 «5'K^i¥ffi-5ieoJEE^7S:iW«E^-5-i"CWlS6fc'5:5o -f£PWB 
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&b, ^x^/>/£v^fe£#5r^-e#s 0 C(pi)/(p2)]^o. 3-5. ocog&mxtb 

[oo76] fflm-tzmmkL.xti, ^mi^mm^^-r^^jrbmm^y^^ 
ttrttcj£M&^z—&mfmmmmmmx$, -hm^mtx^x^, *^jt<d& 

[0077] (5)<Dm&. [(tl)/(t2W0. 3-1. 8Xh^(Dmi^<, £W?;£L<JiO. 4- 

i. 5x-3bz> 0 7£%&<D®mmm&Mm-rz^bx*jmbtez> 0 [( P i)/( P 2)]^o. 2- 

[0078] ^IP^WI^^^T, 2©Pg@J^|^<7)«ff^^ioV^ 

(DmW^. ><!C$[JRgfi&W\ 30— 200nm^&3;LC J;i9&*b<(i40— 160n 

,mm&?rMmx*X(D<}>f£\,^mmm&mz>z.btfx$z> 0 

v&m\^zbx\ ^^—^mn^xm-i^^tzMmm^m^-t^b^x 

[0080] ^feic, *mM<Dwmjjmz&\,^x, mm^(Dio%^,±., m^<a2o%&,± 
. m^m-^L<n35%£k±(omm^ mmbrnm-^yv^iy^^B^^-r^-b 
x\ mtit~¥mm&*$:feLxmmirz>^b&xzz> 0 ^yv^^^^—bL. 
xn, x^^m^^^^^h^m.^ mcmzMfeZM 1 . t-b^tcMP 

-MC lOOMU^^^VftM) *m^Z>^bfrX%Z> a 

[0081] £^fc s if^m^mm^M^^^x, ^mm^cMP-y^^mmmM^m^y 
wm*fto^bx\ mtitz.w-mtm^^vxmm-^b^x^ 
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[0082] *&w%bt£, ±tiffim&&xfmam<o9t* &*>k mmnm. Mtc 

[oo83] ^mm^M, mm&<Dv^*-±iz.&&<D*x&i&-rzkte<. mmnzx 
y^-^Bk&mzm^fa^^z-ktf^mktz&c 

[0084] WmtStlitttW) 

^mm<DCMP^ti^^mmmmR^mm^mi^^<khmitmmmmm^ 
[0085] *&w<DCMP7v±xmwmmzm\<^xmm£fttcmmmmm. m+ftrnmi* 

[0086] «t> mMWK£v*mm&^.iz.m.m-fz>fr. *&mnz*i\z.mfe£tvs>i><oT*te 

[0087] 

tc 0 mm^nfe, 35 , c«jETiK*-»it^«t9'>y*»ft3o%o^y— d)£# 

fee 

[0088] SBg#(|2 

. 8g,^^jft*120mU ^®flmlSrtti&^50 < C-C10^>KSfcL<«t^LT?Ui2L 
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mhxi/y%mmo%<DX7v~ (2) *m- a 
[oo89] wkmmz 

m30%<DX7V— (3) £#fc 0 

[0090] mmmi mmmA) 

■7"7*W—%**y— \Z.^)—{\)^\, OOOg, 30%T^«T7K^^13. 4g& 
AU 1 5#fflflt#LTCMP:/ni?;*JBffiIg^A£#fc 0 

[0091] %mm2{mm^B) 

-f7*9V*- SfrV— {^^y— (2) Sri, OOOg, 30%TV^T7K^M^33. 5g& 
[0092] ^IMJ 3 (WIMC) 

XZ?m— (l)£rl, OOOg, ^f-^l^^T5^40. 0g& 

[0093] )AMM\(MmWD) 

■79**V— ^^y— (3)£rl, OOOg, 30%T^~T7k?§*&$r33. 5g& 
[0094] Jfc«0»j2(WfS»cE) 

(l)Srl, OOOg, 7kmit^V^^4. Og&AU 15 

[0095] Jt«EW3(5F**SF) 

rtTlSC0CMP^°n-ir^ffl*ff^^'efeSrsS-25j (Cabot microelectronics&M) 

[0096] Jfc«0»j4(fflaK£G) 
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[0097] ttmmsmmwtw 

[0098] <Mi £LfcWara*£SIJ£> 

@20— 80nm, 30-70nm, 40— 60nm<©ttH<BfflJfiH"*£(S:*%)«r, 

[0099] 









1 


2 


3 


1 


2 


3 


4 


5 




A 


B 


C 


D 


E 


F 


G 


H 


*^3*fc@ (nm) 


51 


48 


51 


85 


50 


1S3 


250 


1020 




20~80nm 


20. 0% 


17. 0 


19. 5 


10. 0 


20. 2 


3. 0 


1.2 


0. 2 


30~ 70nra 


15. 0% 


13. 0 


14. 6 


6. 0 


15. 1 


1. 0 


0. 7 


0. 0 


40— 60nm 


6. 5% 


6. 0 


6. 3 


3. 0 


6. 6 


0. 1 


0. 2 


0. 0 



[0100] <Wflfi2:¥4fl{fc*H4l> 

^D— F£ffil\fc'kcD£fcbg?#i|6— 8tLfc 0 4fc&PI*5iLTfi, SKW7-2(SKW-f 
*9&M)'<**->'V='^—&Vim\jto TOfi)fffiWJMMAT-ARW681M(M 
atec applied science^®!) SH^^j L/c 0 
[0101] fi^ffl 

$F«P£0>WI§^5'KJB=;274OkPa % fflJS^yK[U*a££&58ipm, flff 
#£4|(Z>IlIteiS**60rpm, W&i£ijfEfi:&200ml/:8\ J9F*8#rai#-C— IfcPBB 
#F*£frv\ ^^-C-Sfe b a^F0-Cfflv^cWJ^»'f^-v^7KT;-i. 5fg{-*fr# 
Lfc#F®f&£fflV\ «ff*0#<D^J^^KiEE^5OkPa, W*^s/K|sHEiSafSr95rpm 
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a»lflf«S:fTofc, 

[0102] *lflii, W^^5'K^CMP^air^«jFBi^o^T'fimJ; , 9 1 l>W^— ^Vvcd 

[0103] fflJg^VKfi, lR]^R?fAPX$ti/'-IC1000(050)K-Groove/Suba400(nv : ~ 

[0104] £fc, W^HWOE^OkPa, [s]^ii^20rpm-C ^VK^^V^g^^fT 
ofc 0 /N s yK=>yf^v'3i — CMP-MC 100A(jlfiy-Tir^^KttM)^fflV^ c 
[0105] <M2. TO^#142> 

^(CCMP^nir^ffi^F0^ASrffi^T, TiBO^^#2— 5"CSKW7-2 (SK 

[0106] Wm0kft2 
[0107] ^0^3 

^mvtcmmm^^xcMPz/ti±^mwm^u^mv^iixmi±<^]zm^ 
[0108] mm$kW4 

[0109] 0F«&#5 

Ii^#l fc*5V vc, — IS^ S ffim&y^— ^Efc^lOOrpm^ftX-T 1 20rp 

[0110] |WI^(-CMP^nir^^F^A^ffi^T, TIBc£>OT^M^6— 13"CSKW7-2( 
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[0111] W**#6 

mm&m tern -&pg s wm^nt>^ ^xmt±<m^i^mm^W6 
[0112] mm^m 

[0113] WJg^#8 

ii^#l (C joV vf, -ISPg g ^f0CDW«j±^)^5OkPai^-tx.Tl 50kPa^i-^> 

[0114] fi^#9 

WlS^M^UC^T, "^^g^JF^iZ)^— y^0fe^$rlOOrpm^'ftxT2Orp 

[0115] WJ^^IO 

[0116] w*^#n 

^{±^<fsic^#^wm^#iii-r§o 

[0117] TO^#12 

WJ^^f^l {-*3V vr, W0^VK£IC1OOO (050) Perforate/Suba400(C-f-6 

i^^{4^< m z4kw&mm2k4¥i2t'i-z>o 

[0118] TO^13 

^#SrW^#l3i-T5 0 
[0119] M2-C#^L/c^:T(D^^— ^7^— &o. 5%^^7k^$t£.t>1gM7k^T; 

V^iU^^^^^^^ffay^^/^^/AFT 6100A ^ 
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^V^O, ihMtW^<O^1^<Ditin0:90^ 30:70, 40:60, 50:50, 60:40, 70: 

^Uc^|l2r^2iC^L/i 0 
®: 2000 

O: 2000AW±3000A*« 
A: 3000A.£A_h5000A*fiS§ 
X: 5000A^± 

[0120] <mm3:&ttmmtfmmvo&. =*x&> 

-SEMeV300(^tKLA-^^— /M±®i) SrttJBU 9F*W5^^-±oa 

®: 10Ht!5« 
O: 10f@i^±20f®*?t 
A: 20ffiW±30fi*vS 
X : 30i®^± 
[0121] [*2] 
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1? -frffi 9 
pi ||1U ^ 


317 ^HT Q 

prim o 
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© 
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2 
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o 
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3 


© 


© 
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A 


4 


© 
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1 0 
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© 


O 




6 
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X 


O 




7 


E 


1 


X 


O 




8 


F 


1 


X 


X 




9 


A 


6 


O 


X 




1 0 


A 


7 


O 


X 




1 1 


A 


8 


O 


x 




1 2 


A 


9 


o 


X 




1 3 


A 


10 


A 


X 




1 4 


A 


11 


A 


X 




1 5 


A 


12 


A 


X 




1 6 


A 


13 


X 


A 



[0122] m<D^t^, *mw(Dmmjjm&m^t, wm&mwmk&m)iz&ti > 

-So 

[0123] *mm(DCMP^v-txmmmwite, %M@:m&tix\,^tccMP-7u-txm®tmi& 
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